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This research was undertaken in an attempt to study 
the effects of tubal ligation and salpingectomy (complete 
removal of the oviducts) on pregnancy and to determine 
whether either or both procedures could result in a more 
compatible recipient animal for ovum transfer studies. 
Female mice were tubally ligated or salpingectomized on 
day 5 of pregnancy and then allowed to go fuil-term 
gestation •. At parity the number of pups was scored. 
It was found that there was no significant difference 
in the number of pups born between the two experimental 
groups and the sham operated control group. 
Experiments were conducted to determine whether a 
decidual response (preparation.of uterine endometrium 
for implantation) could be elicited in the absence of 
fertilized ova. Threading of one uterine horn on day 3 
of pregnancy, following tubal ligation on day 1 of 
pregnancy, elicited this decidual response. The un-
threaded uterine horn was used as a control. 
It was concluded that tubally ligated females and 
salpingectomized females could feasibly be used as 
recipient foster mothers in ovum transfer studies. 
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INTRODUCTION 
The mammalian female reproductive duct system consists 
of the oviducts or Fallopian tubes, the uterus, including 
the uterine horns and the uterine body, the cervix, vagina 
and the external genitalia. The paired oviducts are long 
" 
and convoluted derivatives of the Mullerian ducts that are 
connecting tubes between the ovaries and uterus (10). 
Fertilization takes place in the oviducts. 
Since the oviducts have been shown to possess no 
glands (10), research has been conducted to determine 
whether they act merely as connecting tubes or as part of 
a pathway between the ovary and uterus (3,4,5,6,15), 
This pathw~y would be one by which the ovary exerts some 
control over uterine functioning and the uterus exerts 
some control over ovarian functioning. 
The ovum transfer technique presently used with mice, 
utilizes a vasectomized male to induce pseudopregnancy in 
the recipient foster mother. The recipient female must 
1 
be synchronized with the donor female for the purpose of 
synchronizing endometrial age with ovular age. 
It is the purpose of this research to study the effects 
of tubal ligation and salpingectomy (complete removal of the 
oviducts) on pregnancy and to determine whether either or 
both procedures could result in a more compatible recipient 
1 
2 
animal for ovum transfer studies in which a fertile male 




Much information about the female oviducts has come 
from studies of utero-ovarian relationships and from 
research dealing with the effects of intra-uterine devices 
(IUD) on corpus luteum (CL) function and pathways of IUD 
effects on the corpus luteum. 
For at least 65 years it has been known that the 
ovari es exert some physiological effects upon the uterus ( 8) 
and for at least 50 years that the uterus has an effect upon 
the ovaries (9). In more recent s tudies (4), it has been 
indicated that local mechanisms operating directly between 
a uterine horn and the adjacent ovary may be involved 
in utero-ovarian relationships, particularly demonstrated 
in conjunction with changes which occur in the uterus 
during the estrous cycle, pregnancy, and when intra-uterine 
devices are present. 
Ginther (5) studied the utero-ovarian relationship 
in the guinea pig to obtain information on the nature of 
the local pathway between a uterine horn and the adjacent 
ovary. He found no evidence that the cycle length was 
affected by severance of the oviducts, its associated 
structures or any structures lying between it and the 
uterine vessels, thus eliminating this area from consideration 
in the utero-ovarian pathway. 
4 
In recent years experimental evidence has accumulated 
which indicated that foreign objects, intra-uterine devices, 
placed in the uterine lumen affect the development and 
maintenance of corpora lutea. Hawk (6) measured the luteal 
function by either length of the estrous cycle or by 
luteal weight or size at some stage of the cycle. 
Inskeep, et al. (7) working with sheep, and Anderson, 
et al. (1) working with beef heifers found that intra-uterine -- . 
devices affected corpora lutea in the ovary adjacent to the 
device more ofte~ then they affected corpora lutea in the 
opposite ovary, implicating a local utero-ovarian mechanism 
in the IUD effect. Hawk (6) found that this local 
luteolytic mechanism presumably uses local utero-ovarian 
pathways, perhaps involving diffusion through intercellular 
spaces or passage through lymphatic channels or uterine 
veins that pass near the ovaries or near arteries supplying 
the ovaries. But there was no evidence that the oviducts 
act as a pathway in the luteolytic action of the intra-
uterine devices, 
Stormshak, et _!!l, (15) used bilaterally salpingectomized 
ewes to study the possibility of the oviducts being a 
pathway for the local inhibitory action of intra-uterine 
devices on the corpora lutea. The ewes were salpingectomized 
before the beginning of the breeding season and the 
treatment group had plastic spirals inserted surgically 
into the anterior portion of both uterine horns. 
5 
The corpora lutea weight was used as a measure of the effect, 
They found that removal of the oviducts did not prevent the 
inhibitory ac·tion of the IUD on the Cl, thus eliminating 
the oviducts as a major pathway through which the local 
inhibitory effect of the spiral on the CL is mediated, 
Conley and Hawk's (3) study of the effects of tubal 
obstruction, tubal ligation, salpingectomy and intra-
uterine devices on estrous __ cy9le length and mating behavior 
of the ewe showed.no evidence that any of the treatments 
affected the onset of estrous cycling. Although the cycle 
lengths were significantly s4o_rtened in the ewes with 
,• . ~ . . 
intra.-uterine devices due to interferel}ce with CL develop-
mentor maintenance, it showed that the oviduct if not 
' . . 
required for development, maintenance or regression of the 
CL in the ewe and that the ovidµct has no ef:fect on sexual 
behavior or estrous cyclic ac'ti vi ty. 
The oviducts-of the species studied have no effect 
- ', ' ' . . . : 
upon the corpus ~uteum, sexual. behavior or estrous cyclic 
activity, but serve only as connecting tubes between the 
ovaries and uterus (10). The relationship of the oviducts 
. ' 
to the ovaries and uterus during pregn~ncy must be 
investigated further to gain_a better understanding of 
their interrelationships~ 
6 
MATERIALS AND METHODS 
The females used in this study were nulliparous 12 to 
16 week old randomly bred strains of pigmented mice weighing 
35 to 40 grams. These females were reared and maintained 
in the departmental colony under normal lighting conditions. 
Obtaining Females for Experimentation 
Females were caged in the afternoon with males of the 
same strain with proven fertility and inspected for vaginal 
plugs the following morning. Day 1 of pregnancy was deter-
mined by the presence of a vaginal plug (11). These females 
were then caged individually until the afternoon of the 
5th day of pregnancy when surgery was performed. According 
to Orsini and McLaren (11) blastocysts have passed through 
the oviducts and are present in the uteri at this time. 
Surgical Procedures 
A 10% solution of sodium pentobarbital (nembutal) was 
used as the anaesthesia on all females with the dosage given 
in proportion to the body weight (for example, 0,46 cc were 
given to 35 gram animals and 0,55 cc were given to 40 gram 
animals) (14). 
With the female lying flat, a skin incision was made 
in the flank area lateral to the midline and running from 
in front of the hip to a point approximately midway of the 
kidney. A small cut was then made through the abdominal 
7 
muscle through which the ovary and fat pad could be pulled 
by taking hold'of the fat pad with forceps (2). This 
procedure was repeated on the other side of the female to 
expose the other ovary. Care was taken not to disturb the 
ovary or uterus any more than was absolutely necessary. 
Once the oviduct was exposed, it was either ligated or 
removed. 
Experimental Groups 
In the tubal ligation group, a fine ligature, 00 gut 
suture, was tied around the uterine end of the straight 
segment of the oviduct •. 
In the salpingectomized group, both oviducts were 
completely removed. 
The same surgical procedure was performed on control 
females as on the experimental groups to expose this 
portion of the reproductive tract. The ovary and oviduct 
were examined and replaced so that these animals would 
experience the same trauma of surgery. 
Decidual Response in Tubally Ligated Females 
The following procedure was used to determine whether 
a decidual response (preparation of uterine endometrium 
for implantation) could be elicited in the absence of 
fertilized ova in the uterus. 
Females were caged in the afternoon with males of 
proven fertility and inspected the following morning for 
8 
vaginal plugs. In the afternoon of the same day, day 1 
of pregnancy, the females were tubally ligated to prevent 
any fertilized ova from passing through the oviducts (11). 
On day 3 of pregnancy, 48 hours later, the females were 
anaesthesized and one uterine horn exposed by a flank 
incision. The uterine horn was threaded twice with black 
thread by passing two threads perpendicularly through it 
approximately 1 to 2 cm apart. These threads were left 
in place. The other uterine horn was left undisturbed as 
a control. The females were sacrificed on day 7 of 
pregnancy and the reproductive tract exposed by a ventral 
incision (12). 
Confirmation of Tubal Ligation and Salpingectomy 
Females that had given birth after tubal ligation or 
salpingectomy were caged with males of proven fertility, 
one female to one male, for 5 days (13) to confirm that 




Effect of Tubal Ligation and Salpingectomy on Pregnancy 
The data concerning the treatment and effect of tubal 
ligation and salpingectomy on day 5 pregnant mice are 
given in Table l. In the control group 79,17 per cent 
went full term gestation (19 to 21 days) with an average 
litter size of 9,22, Of the tubally ligated females, 
78.26 per cent went to full term gestation with an average 
litter size of 9,00, and 66.67 per cent of the salping-
ectomized females went full term gestation with an average 
litter size of 8,88. By a one way analysis of variance, 
these differences in litter size were not significant at 
the ,01 level using an F distribution table (16). 
Confirmation of Tubal Ligation and Salpingectomy 
Data concerning the success of the tubal ligations 
and salpingectomies are given in Table 2. Of the 18 
control females that were mated the second time, 83,33 
per cent became pregnant. Of the 18 tubally ligated and 
16 salpingectomized females that were mated after delivery 
of their first litter, none became pregnant, thus 
indicating succe~sful surgical techniques. 
Table 1. Effect of Tubal Ligation and Salpingectomy on Day 5 Pregnant Mice 
Treatment Total number Number of Number of Number of Number of Average %** 
of females females that females that females that females number 
with vaginal delivered did not* killed litter unable to per 
plugs young deliver before size give nor- litter 
was counted mal birth 
Control 24 18 5 1 0 9.22 79.17 
Tubal 
Ligation 23 18 5 0 0 9.00 78.26 
Salpingectomy 24 16 6 0 2 8.88 66.67 
* A vaginal plug is not always evidence of pregnancy. 
** Denotes the per cent of females that delivered young. 
Table 2. Confirmation of Tubal Ligation and Salpin~ectomy 
Treatment Total number Total number * of females of females %· 
pregnant 
Control 18 15 83,33 
Tubal Ligation 18 0 0.00 
Salpingectomy 16 0 o.oo 




Decidual Response in Tubally Ligated Females 
Table 3 presents the data concerning the decidual 
response reaction in tubally ligated females. Of a total 
of 9 females, 8 females (88.88 per cent) exhibited a 
decidual response in the threaded uterine horn with the 
unthreaded horn used as a control. 
Table 3. Decidual Response in Tubally Ligated Females 
Total number Number of Number of %*** 
of females decidual * females that 
responses did not give 
a decidual 
response** 
9 8 1 88.88 
* The decidual response was noted as increased vascularity of the 
experimental uterine horn with enlargements at the threading sites 
** in particular. 





The day of pregnancy to perform the tubal ligation 
and salpingectomy p~ocedures was viewed to be critical 
in this study. Day 5 of, pregnancy was chosen because the 
fertilized ova would have had time to pass through the 
oviducts but not to have implanted in the uterine endo-
metrium (11). 
It was found that tubal ligation had no effect upon 
implantation, ·gestation and birth. Salpingectomy had no 
effect upon implantation and the gestation period, but 
of the 18 females that carried their litter to full term 
gestation, 2 of these were unable to have normal delivery. 
Insufficient data prohibit a d,efini te conclusion as to the 
cause of the problem, but upon examination of the reproductive 
tract, it appeared to have been the lack of support of 
the uterine horns by the adjacent oviduct. 
Females used in this study were 12 to 16 week old 
pigmented mice. The r.esul ts obtained with these female 
mice is in agreement with research conducted with other 
species. Ginther (5) found that severance of the oviducts 
had no effect upon the cycle length in guinea pigs. 
Stormshak, et.!!!• (15) determined that the oviducts were 
not the pathway of the luteolytic effect of IUD on the 
corpus luteum in salpingectomized ewes~ Conley and Hawk (3) 
found that tubal ligation and salpingectomy had·no effect on 
15 
sexual behavior or estrous cyclic activity in ewes and 
that the oviduct is not required for maintenance of the CL. 
To be absolutely sure that the ligatures held and 
remained throughout pregnancy,.these tubally ligated 
females were mated a second time, after weaning of the 
first litter. The salpingectomized and control females 
were also mated for the second time. No pregnancies resulted 
in the experimental groups, but 83.33 per cent of the 
controls became pregnant. Thus, it was concluded that 
the surgical procedures were successful and the results 
obtained were valid evidence that the oviducts had no 
effect on implantation and gestation. 
The decidual response procedure used in this study 
·was designed to determine whether the uterine endometrium 
could be elicited to an implantation response in the 




This study was conducted to determine whether tubal 
ligation and salpingectomy of pregnant females would have 
any effect upon the implantation process, the ability to 
carry a litter to full term gestation and the birth 
process. 
Results show th~t there was no significant difference 
in the number of pups born between the two experimental 
groups and the sham operated control group. The average 
number of pups born to control females was 9.22 as compared 
to 9.00 for the tubally ligated females and 8.88 for the 
salpingectomized females. Two of the salpingectomized 
females were unable to have normal deliver~. 
A decidual response experiment on tubally ligated 
females showed that uterine preparation for implantation 
could be elicited in the absence of fertilized ova by 
threading the uterine horn. Of the total number of uterine 
horns threaded, 88.88 per cent demonstrated a decidual 
reaction. 
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